A ir ^ 5"*--^ ' 



0 * I # ^ /f 

JAPAN PATENT OFFICE 



c 



o 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 

m m * m 0 

Date of Application: 2 0 0 0^10^190 

tfcl US # 

Application Number: #0 2000-319402 

tt} St A. __ +£ - A. i+ 

Applicant(s): y ~ W^xsfl 



2001^ 8 /? 3 1 B 



# fr S It 
Commissioner, 
Japan Patent Office 



ttiSES-^- ffiIE# 2001-3077313 



#2000—3 19402 



[&T5fc3 
[ft£3 

[IM$#3 

[tt*#3 
[»JM##3 

[^M^"»#^3 
[Mtf£«3 



0000767602 
^12^10^190 

H01L 21/341 

^SPS;iflE^a;fl6TB 7 #3 5# yi-TOi 
1*1 

3K^iua;if^fca;ii6TB7#3 5# y--^^?± 
i*j 

000002185 

100098785 

019482 

21.000R 



HI® 1 
S*«J* 1 
9708092 



1 



mi£#2 001-3077313 



#2000-3 19402 



2 



miiE# 2001-3077313 



#2000-319402 



mmm 

[H#^4] Mia^7K^>^^&, 3 0° c~8o° ccommftt-tz 
z. £ zftmttzm&m i fB«©¥##ascz>iat7m 



l 



ailiE#2 001-3077313 



#2000-3 19402 

[0 0 0 1 ] 

[0 0 0 2] 
[fiE&tf>&ffi] 

5M^E, DRAM (Dynamic Random Access Memory) CO J: o & * U IgfifC J3 ^ 

»<z>&* ^ u iz;i/tc £ v z> dp a° v % <d smmmz. ^mfcrnmrntoammmit 

[0 0 0 3] 

nZ/$(DmWMm*:±%i < -*2>l3&£ UTtt, HSG (Hemispherical Gr 
ain ; ¥#tt<B«*Sfi) ITS fc<D#&S (M/U£, #i¥8- 

3 0 6 6 4 6^1) . ZlCO^^T'ti, * "f, * -V A V % (DTSP«H i: L T fS ^ 

*wfo&&ti#& s n (7^77^) t»#u?*s*iHJ/';3> 
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-?2>Z£IZ J: »J, ^faS^Ua>Ji©ii|};HSG-S i (Hemispherical Grai 
ned Silicon ; >j =r > <©^«^©ttJ|gS) M$tl5 0 CLCDJc^fCLTHS 
G|g&j£figl,fe&. QZitWrntot-tblz* mz.&*X7 4 y (PH 3 ) #H^tp 

[0 0 0 4] 

fc&fC, WitltSCl (tKSHLT^-^A (NH 4 OH) tifilTffc* 

(h 2 o 2 ) <om&m &ffl^fex^f> ytc«kssfe^a^tft>tiSo -eu 

T, B&BMfcftfcif&fifc^SfcabJC, (DHF) SrM^feiyf >y 

asu^x >y ^ y v\z «k u u t l * e> co x\ mmmmtfffi'p ltl$.? t^o 

«:»WSfe*btC, SC 1 £M^£^£&<#7yg?£Mv^x>y^>^c 
i*«JI©#*:fTofc»-&lCW:, 'J>ft^t:J: l J7^S? (HF) 0>ift#»£^& 

[0 0 0 5] 
[0 0 0 6] 
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So 

[0 0 0 7] 
[0 0 0 8] 

iO^«ft©tttfcXgJCfeV^T4lJfe^3|«<»^ft^ MtK, Mfi^^Mt 
[0 0 0 9] 
[0010] 

^r-V A J/ *©3S5i^rffiS:SlWrSfe»«) * "f , 0 1 (A) fC^Lfc 

^Otc, J/ij3>iS©J:^ J !i|i#{|t|fi(^iA) 111:, ^;n£?S'f4Mc£ 

7^ Kfg«ic^||-r zt=.a><D7 j KfiMfctt i 2i:, I^IH at, 
rmm-tZ. 1 0 0 n m©^3 0>gfl:^ U 3>|14J: *mjzBf&^ Z> , 
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[0011] 

#CSC, 121 1 (B) fC^L/Ccfc 3 JC, M©;^->Sft5 V (MBit 

x^y^>^i-§ r i:ic «k y, i i izmm-tzny*? 1 5 & 

fc5#Sl&£j£j*Lfcffe* CMP (Chemical Mechanical Polishing ; it^WtW. 
mm) *fett^ffiXy^>^feff^iil»CJ:»J, ¥3!MMI« 1 1 ©iSttlBttK 
hSIl 5 A£?£#ciJ-£ 0 
[0012] 

«fe(C, B2 (A) fC^L7c£e>fC, SftS/ U =r>BI 1 4 0)^®fc<fctfn:/* ^7 
Mil 5A<Z)±8|HC, #|/U£BPSG (Boronphoshosi 1 icate Glass ) CD «fc 5 
J&J/U3>ifcfbJK^W»^e)*:*S/U yfnTMl 6 £ 1 0 0 0 n m@£gtf)Jf:£ 

L/TflJV^fexy^>^JC «fc y, 02 (B) fC^LfeJ:e)fC, U > #37* 1 6 
£/\°#-->yU ^7 Mi 1 5 ACOJigP^^m^-frSc r<Z>#^T% $/ 

'J>^37ll 6©±ieWT?ft<, -£<Z)A#-->?*3|S# 1 6 A(Dl*lM®£:t; 

>IR 1 7 fcfclAtf 1 0 0 n mCO^^T-TB^-T^o 
[0013] 

-5 3£tc «fc y, BT3 (A) izBLfr^olz. >> y > #n TM 1 6 £iS3Rlfttc 
®TO*iI8l 1 3 li, SffcS/U =r>^ 1 4 ICfcoTafrfotlT^SWe, i©i-yf 
[00 14] 
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iiT\ (EI^-ti:i*) ^C>>7> (SiH, ) jf%t.t=.\±yt/ i 5 

y (S i 2 H 6 ) ^^^At5r tic J: »J, TSP€^i 7 A0>^®lcig#tWic 

#*cD#A£f?it£-fe!:, jgi«2ffi;*7 (05*1*5 x 
1 0" 6 Pa) T££{i^?S'l4#*#M («iL«N 2 TVT--}lMm* 
fioZtlZ&V. 03 (B) lCa*Lfe«fc^K:, m&LLtcm&lfc&ipfotlLT&m 

(D^tt-it^m^comu^ 1 8 &T8&«« 1 7 A<Dmmizm&,-tz> c i o<m 

f§a H al 8«iiilj:, 3 0 n m~4 0 n mfflfBHWt'feS. -£<Z>ffc, 1 7 

A<o^2.fb««w©feftic, ph 3 #H^tfJT*T--;b^$:ff e>= 7--;bM 

l±, M^.«6 5 0° C~7 5 0° CCD|gHp*K 7--;W4ii3 1 2 0^ 

[0015] 

ilt, TSPSfli 1 7 A©^ffi{Cli, ±fBtf)PH 3 #H^ccpT*«)r--;i'«tai 
iii:bt, *S?R (MA«6 0° C0DIW (Deionized Water ; MtK) ) 

v^. *0>«l ras«« i 7 A(z>^®tc^s4xTv^« smmitmit. y^m ( 

HF) ilTK (H 2 O) tf>il^?S (HFiH 2 0<3D«-^Jfcti, #1*1*1 : 2 0 0) 
3^AofeHF«tca-tJ:^«!gis^«LaitCj:»J|»*"rs. 3 tf> «fc e> fcTSPSS 1 7 
A©«fe#«iSS:ffofetfe, EI 4 (B) (C^LfeJ:e){C, Mx-M^^trfe^fim 

i2 osrrsumsi 7 A<Dmmzm$ & $izm&ll. zwmmmz ozmo£? 

[0016] 
[0017] 

m& ( (1) ) , ±iH©»fe^«tSS:ffofe»^ ( (2) ) feJ:^3ft©«s^«La 
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Zft-Df-m& ( (3) ) (DTBmmi 7A0'J>IS&XRF (X-ray Fluoresc 
ence;mftX.m) ftffi ffitC J: »j L fe. 0 5 ft, f ©I^SStti^T'*) 
5. EISfCS^T, ttiii<J>I3 (wt% ) 

gfe^SlCfeVATli, WI^LT, SC 1 £J:tfDHF&fl§^fc. B5frfc 
, (1) <Z>*&££lJt««L"C\ (2) <Dm&<Dlji)K (3) 0>»^i: Infers® 

fin i A&vymmw&TLx&v* r%mmi 7Ao»t^i«iiMi 

[0018] 

±ia (1) ~ (3) <D*n?n<D&&izi5v&TBmmi 7a®» 
i s<Dmwi&&xf±zz(Dmt\zm5.)$m-tz> a mm*, en ©©^icMJts 

*lfcjR5*3s& 1 0 0%£ Lfc^O/5W^ (%) fcaBLT^S,, 06^?>, (3) 
(Dm-StitMcLX. (2) (Dm&<Dj3ifiRitm**i*<* (1) (DW}&£(DJxM 

ifflitt'i-vK^oti^ijitfb^s. mii, (2) com^^rmnmi 7 
ACDmmizmix^zw&ghi 8 <dm$h& (3) 

T*£V^t £^LTV^ 0 rtltCiU, (2) 8A^g 

a° ^> * 0>£*#4>fc < & £ <£> & H^jfflix. £ r i: # «TfB h & £ . 

[0019] 

IU7{i_hfB (2) (3) 0>»-£lCtt«li 1 8#T»*«1 7Affl» 

£T3P«1ir^T?£D£:M3& (fcH8) M5:SEM (Scanning Electron Microsco 

fit, ±ih (2) fej:^ (3) <b«^ic, m&?z>TmmMmx%.ct~xmm 
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14, 1 ^©tfiAffiftlCfcttS&W&raSt&^LT^S, H8*6, (3) 
fcittlt, (2) <Dm&<Djjtf. ^H5«»tt**BJC^«:<*oTv^^fc*<*3 

[0 0 2 0] 

tin-^ri v ji<7)^m^^~^^ ? )ifiv> viz*. vmfeLtc* m com 
%.ffimzmLt=.%(DT*&z> 0 mm*, ^-f^ ^msis* (%) s^ut^s. 

StlllUCfc^T, (a) 14, Wi^LTl5l6 0 0 COSCUffl^«^ ( 
b) 14, »30° C0>SC 1 feffiV^lg^fc^LTV^. (c) - (h) 14, m 
te&Uig. (3 0° C, 4 0° C, 5 0° C, 6 0° C, 7 0° C, 8 0° C ) CO 
JtaK&JBv^fc^&^UT^S. 09fr*>, ^7K©iS;Ktf)±IMc<f¥VNA-^ y ? 
fl,Mi&**>iVjnbT^&z.£ifit)fr&. UfrU *fi*<asi,&i4i o o° ctfes 

*S:»*©JC j &S3&*JIS:fll«-eS«s<«;«. 0<2MC a»Tftt, 2 0 (Uyh 
©jjSit-j&S^ 7 0° C^±T*14, R'Jvh^/dSTffiTt*. *fi 

LTffiv*S*"l7K<z>iB£fc LT14, 80° CJ^T, #i:30° c~8 0° 
C©*6H^T'*SrtAWiL<> 4 0° C~8 0° C£>«gHf*fT*&£;£;tf£ £ 

[0 0 2 1 ] 

ffigg (H 2 so 4 ) fcitfiggtft:*!!* (H 2 o 2 ) co^-^-^^ («-&Jttt, Mx. 
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* £ *u r (D £ e> ft =fe t mmmo) &&&& »c ^ t* $> z> z. t # 

[0 0 2 2] 

ift^StLt, i&g? (HC1) £J:£>*H 2 0 2 (HC1 
, H 2 0 2 fej;t>*H 2 0<Z>«-£Jttt, WAtfl : 1 : 8t*5) £iE^TTS« 

#, ^(D*§-£fctK (2) (Z)^£|^ft^#*#<b*u £(DJ: -5 

[0 0 2 3 ] 

% «: fi£«t $ s tc as v * r * -v a° i/ * © ras««ic u t^mm^m & . 

[0 0 2 4] 
[0 0 2 5] 

010 (A) ~ (E) li, i©«®;*^y£*<B»&#i£&»l|l!*Sfcfc(0fc 
OTftS. 010 (A) lc:j*LfeJ:3lC, pSm©f#MS3 1± 

tc, mityvny (s i o 2 ) *^ft^>, i o n momzom i commm 3 2 & 
aaafrfbssicj: vmrn-tz, z^mi^mmms 2co±{c, y ison 

m©J?SO^K^'J =3>BI£lg 1 CD#«^3 3£LTLPCVD (Low Pressu 
re Chemical Vapor Deposition ; fl£EESC*Bfifc£) tC «fc »j J£IK 
Mti5 3 0° C, ^H^liSiH 4 ^ttS. ^0>8I 1 ffl#«K3 3 tc*f 
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#2 0 0 0-3 1 9 4 0 2 

LT, SiH 4 mm) -fZtt&lZ, 5 6 0° CT7--^»«^Ito 

miO (B) K^LfcJ:3tC, *<B^®tC«:fK£fcli¥3*:fK0>»#§ 
|3 3A5:»^. i<Z>«J»T», P H g #H^tf:T*©7 — i: »J , ft 

1311 3 3 AKttLXV ><Z> F-tfZ/y&fft. Z.W-\Zyf%L. ffifeO)? * h 

tg3 3 *m%imz3Ly?-y>f-$-2>z.}L\z «k 010 (C) tc^L£J:e>ic, 

[0 0 2 6] 

31 |»iftfl:&*fctiCVDJCj:y, S i0 2 ^e>^5^2^|g3 5$:M 
tS. £©^2<Z>«5lilK3 5(D±iC 1 0 0 nm©j?S©#|§ilS/U =r>M£L P 

$Z.tHZ&V* H10 (D) iC^Lfci^tC, &2 0)3**18 3 6 £«S„ 
[0 0 2 7] 

Mt^o 7n-ir>r h««3 4 hn-;^- MM 3 7 & 

&>f ^>ftAt53 £lC«fc y, 010 (E) fC^Ufci ? fC, nSKW>I« 
3 8 j3J:t>*nMV-^M^c3 9 SrJ^JSJJ-rs. fit, ftALfe^t>^ttft3 

[0 0 2 8] 

JCfc^Tfc, 3 AM3nt7n-fY yf>f- Mi3 4 lC#f LT 

M*£E^fcifti£8Lli&fToTV^. tot, r (Z)?ft?#>#lJllC «fc o T, ffM@H3 
3 A<DXmiZ£Z7n-TJ y>7>f- Mi3 4 <Z)^®#t<Z>^£#!J;tfc#«b, 
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[0 0 2 91 

T%mM£ UTO^IjftS/'J n> Altera LTU >&tfv*fc#, 

[0 0 3 0] 

£ J: tfifilftf fc*iiia>«^»u * t- \$mWL £ «fc Jft»f fc*3R©S#«© V * i* ft ^ & 

[HiB<0«#«:att9!] 
[Ell] 

[02] 
[03] 

0 2 tC ^ L fc X m I C ^ < X S £ Hft T £ * <Z> Wt ffi 0 T?* -5 . 
[04] 

[0 5] 

[06] 

[07] 
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[0 8] 

[09] 
[010] 

[*f#tf>i™ 

li, 3i-f»i, i2-7^-;i/KiftE i 3 -JBWJliftjWS;, 14 

-SgflSS/U 3>R, 1 5 -Z3># ? h#-;i/, 15A-3>^ntft, 16- 
i/'J>^37l, 17-MI>>'J3>E 17A-T»«i, 18, 3 3 A- 

aiBfi, 20-im 2i-±au««, 3 2, 3 5 33, 36-1 

mi& 3 4- 7D-fO^-MI, 3 7-3>hn-^-h*i, 3 8 
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[mi] 



mm 



(A) 




14 &itWTM 

12 74-*rmtm 
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(B) 



.is T^m-h 
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(1) (2) (3) 

3fe;$£:L StK+DHF SC1+DHF 



CS6] 



100 
80 
60 
40 
20 
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(1) (2) (3) 

&#&L ;^7K+DHF SC1+DHF 
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[07] 




[08] 
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(a) (b) (c) (d) (e) (f) (g) (h) 



r » v r ^ r & c $ 

oO oO oO oO oO ^pO 

c5 ^ 
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mm] 

IM&^m ^tA'i'^TMinA^Mti,, u y ft.*/ U 

©^^ftWJ^fe^C PH 3 #H^CtpT7--;i/«tSS:fTVN, 1^11 8(C'J 
>£fj£f£2-fc!:£o K7)7--;^aCJ:»JTMIl 7 A0)^®lCtflFLT^a 

ffH&HlCj: »;Bfc£f 5„ T&««1 7 AOim^Zm? «fce»{C, itl2 Ofcitf 
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M%m^ [000002185] 
1 . H 1 9 9 0^ 8^300 

ft ft *CjR»8,)\mit§l,J\\ 6 TB 7#3 5-^- 
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